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l*«^l 

[ II^rR ^ $E 13 ] 

jilt $ (OFDM) 

gUib'i^-C. 

gj^'> :^"— K4' > 9 T— 9 '> >^^)l'iii'i-t1JU't^ 

iJ'- K'l' fo±^ < LTlig $ tiT ^ 

K^jg'fS'^ ^ t •?) >1 i: Hi 0 )l'COif— K 

-i y 9 - /ovvxakdm'^^^'^ x t X 
yrx 

t-r^ oFmrn^^Xj^ h it ^ ^«o 

[w^:^2] lYVl^mLxnhfi^m^lZii'- hM y 9 -^OV^i-^mLX 

(ofdm) 

gHioV^'C> 

T— 9 y y Xi'jvcDif— K^” y 9 ~ ^-^)vFX±.<DSiik^'^'t h'MMi^x>M^y°'y y 
r X )l'^M\^-t^M'i^y°^ y r X 

HufS)lM-7°n -7 T 4' =t 0 mrffit;"- K t > 9 -^^)YlX±<DMM^mUX^^ '> > 
t^';l/rB^T?W5t(ISIg|55t) <?: LTt^m L, MlSIg[S5tH)S H t:ISI H ro ti 

^'ft'ff i 0 itisi yyy) ti^ MWi~ ^ 

'mM$BMizFFTmm^mLxr- 9 ^mmir^r-9mmM. 

t-r^ oFDMmmxj^ h ts 1 1 ^ 

[if^:^3l IFFTM;3® hM > ^ LT 

(ofdm) 

FM y 9 -y'<JFFX±X>M}^irWi~^M'^r&X>M}^y°^ y 
T X yrX 

mj|fi)15i7°n -7 r 4' ;i^i 0 tulBt?"- K4' > ^ ~/<)}^FX±<DmMmmU^^ v > 
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asm^) ^L'c#:mL. Mism^(a:L.cfcisiix-7°'; 
'^mm^ j: 0 Misi mwir ^ mwu. 

mi^wniti uFFT^a^rSi L . ^ -V 7' l rm 

H^^ffi^f Aig^tiFFT^s^jfe ltt"- ^ i:mmir ^ r - mmu. 

#m t-th oFDMfsin:^^ tc jo 1 1 ^ 

[lt^:^4] ry^-rV'i ri-^y^m-^tLfzt^. 

Lasm55'<Of^^75MN$v^y^ 

- <h ^#Mii'r^ifm^3fetScOOFDMf5ii:^^tCiolt^$jt^fio 

[if^^s] IFFTMLT!#^tL-2)M-^t;:^"- KM > ^ LT 

(ofdm) 

y^'^ia^S. jo'/''C^ 

"r— '>>:^j\^<Dif— KM y 9 — ^^)i'H±.(DMM^^'t :^MM'i^<^MM'7°^ y 
r 4“ ;F^v|iJ^-t^315$7°o y r 4 ;Fr|iJ^g[5. 

Bufeil5$7°a -7 T 4' ct 0 FM > -^'^^KuKJl±<7)315$B#r0lgr)5?-^ '> > 

(ISI$[55» ^LT^^tUL. fgISIg[555'l3);i> D/cmi v 
M^g|555'^mrfEISIK-7°'; i] t LT^^-T^ISI K7°0 
i 0 fgISI K 7° ^ ^ 

mii.W tb ufftms ^ M l . -f- -v ^ fft/^ 4^ 

^fE?t» m :Fj o mf lEisi K y ; '^'u msi 5^ tc# x-t ^ ^ is. 

HufE#A|p:^tCFFT^S^M LTX'— ■r’'— ^tSiigP. 

#^■7 >xcoBtrfEFFT/x-v?>;^Mft^lS;^'‘btti;^i-^jS-^=^^4' 0 
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V : 



1x7°'; 

ti-^ oFmrnmii^i>z 

[lf^:®6l WYT^mLXnhfi^m^\zij'- K4 > ^ LT 

(OFDM) 

gUiSV^T, 

T 4 ;i^^?l.iJ^i-^iS^7°n 7 T 4 

BufSil^7°n 7 T 4 J: OfrlE:^"- K4 > v > 

dsigi553') tLx^kmL. mism^izfz^cfzisiuy°') 

HufEISIg|5^ tc# ^ Jf Ai- ^ 

KM# md; tcFFTMS ^ Jt L . A 7 4' iz IFFT^S ^MLxm 

i^ft-^tl7Clx7°'; (^1x1x7°'; 

I^tMx lx 7°'; 4; ^ ^ BUlS^^$ A^I xt(>'' h BjX] $ 4L-5)g'^cottfS^f^A $ ti/iIS 

m)SE;]n#l$^lCFFTM^Jfe LT A- ^ A- 

wm. t-r^ oFmmm^^ iz 43 it ^ $g^ao 
[if^:^7] mmiFFT^m^mLxm^]yy°') 

t IEicA)^g^go 

8 ] IFFT^S L 4/ — K 4 ^ :4 — /''X ^ 

ui]QLxmm^nfzm^^'§:mLxmmx^m:^mf^Wc^tii^M. (ofdm) -fs^nA 

it C t5 It -S '§:g^a i; io V ' r > 
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ii'- K4' >^-/'<-;w:Ri:i±(7)jiMrS75'l§^LTv> 

fit^”0”c Lxmmy°^ 7 T 4* 

itjKSM-7°n 7 T 4' ;i^ct 0 5^"- h"4' > ^ 

^ i«5HlSISr>53') t LTitmL. i:7t:ISI 1 ^- 7 °'; ^ 

]yy°') 

'^iaia'^ <t 0 e^ISI ~7 ^) ij 

LT-r- ^ 

m^k t-r^ oFDMfSjg:^^ ic io 1 1 ^ '^mmmo 
9 ] IFFT^S L Tt# h fi ^iW'^ ^^Pfx^S:(0 if — K 4^ > 7 — ^ 

(ofdm) 

5 ^ iC io ll" -5) '^'fa I' -fc V ^ "C > 

t mam^ t ^ mnu. 

ij"- K4' y k' 

m.^"0"\~Lxm&y°u-7 r 4 

mifS®M7°n -7 T 4" ;i^ J: 0 ii- K-f > 9 - 

isip-7°'; ij^mu. 

OftISI1^7°0 iJ 

wb t) {iFFT^a ^ M L . -f- 4^ T' )i'min'i&cr>mm^^ ifftms ^ m l -ctm 

-7° 0 ^ ^ #lx^ 

tuKlf AI§:i:(iFFTMa^M LT 7 ^ T- ^ 

[Iff^^l 0] lFFTmtm.Lxnhit^m^i^PJTmMX>ii'- V-( y 9 



miHf 2003-3061023 




2003-044519 



5/ 



(ofdm) 

3^5^ t— 4o <2> 'xfe io V ^ "C > 

<?: <h CO ts P^ ^ ^ L T il5£ -7° n 7 T 4* ^ ta i- ^ . 

mrf£jl5£7°n -7 r 'f 0:^"— KM > 7 -/'^Oi/:Ri:Jl±<7)jl5iB#PBlg|555'^ '> >'*K' 
^i-FBiT?Mri^(isisi555-) <a LT^:tB l. mism^izfz^cfz‘§:mim^uid'<D'm^^ 

{z iFFT« rmmm-^m^ k 7° o ^ ^ ^ 

mmijDM^W:izFmm^mLrr-~ 7 ^mmi-^r'-^mmm. 

t-r^ OFDMfeiiMi':; 1 1 ^ 

mmmmmm] 

[ 0001 ] 

[§§0^co®i-^tJ1lf^iF] 

IFFT FM >7-/'i' 

>»F^#SPLT39|jt$tL7l:#^^$'fS-r^iSxlilr^i5:55-#J#fi (OFDM) 

KM >7-/<;Fm±cOjl5ir^^^'^^LT^'> 
"r 0 LT ^^^^it76""5Ttg4'0FDMf53s:^^Ui3 

it^-gr^^gicp^i-^o 

[0 0 0 2] 

Jt jf t; io V ^ T ( i . -7 ;v / nM tc J: ^ )1 7 - v > 7' 

^ o Z<Dfzi6. ^ -7 ji - v > 7M^'^ K ^ v m 7 

Jll£> M'77 ;i-T (B^. EW‘1'1) AN(IEEE802.1 

la) (h^coMt^T^^'-^^F-f-^ 7 ') T^PM^cO— > 5 ) 1 :^ jgy^i§: 57 '#J#i (OFDM 
i: LTli^<b$nTv>;2>o 4/;:. li'fS '> 7 x A ti 

i3 V ^ T ^ OFDM^ - 7 CO ^p 
[0 0 0 3] 
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V : 



111 4 8 0 0 . 0 

a -3 d t;A:^'r^oIlI'e(±4'> >d^';VSl-S4ct 0 ^ 

(In-PhaseJt55') (Quadrature 

ii;x^il§153 a - 3 d(i#'>>d^';P^lll4 8 
mf 1- f 0 

J^L^ El^ -y '7°r? >/-n'— 3 > LT 

^o*7;t'^4r-v'jT t:' (± , +)- 7"4r ^ 0 T Pal ^ ^fzi6 

P )U:dm^J:hy^j:\^^Xn UI1I4 8 (b)i;^i-=t d I^ISrSKCTS^'K® ^ tl^o 
El 4 8 ir^5i/'-C'> >; U 9 

izm^ L i±M ;i (^14=512^ ^ VMil024jSco^^iJx - ^ L.NjScT) 

+)-r^-v'; T-e-r;ix-^^-V 0 
[0 0 0 4] 

iS^i§lV^¥^55'#J^£(OFDM)fE7^^^'C(i^ '7;i/'f-4r -\r 0 THi^(0n^^(0'^zf ^ 
^ >; T (C J: o ^ (n+1) # g O-^- -r 0 T liJ: o T 

4'^ ct d i;J^r«rHlPffi^^'@ES$n^oEI 

o IFFTdnverse Fast Fourier Transform) 6 (iMjSO '> > d^';F ^ ID 4 9 (b)t-^ 

') i>(Ot LrmM$kr'-^^zM^ 

nky-V iz^^L.t"- FT > ^ AgT^y-e;^"- 

K4 AL.^S5:$l5.iti5:fI5^r^-/^°7.-7 4 ;F ^8a. 8b4ii LTifi 

^^'P$I591cAA-r^o E^^P^9(iAAA'-^5^Hil;^^il^ML.EI^L4v^ 

y >/s:- v a > LTilff-t^oOFDMfe 

iiA^i;=ttL!i\Ei4 9 (h) izmi-mMmmmk>^'nm t ^ m'Mmmm^j}m^i^± 
i~^z 

[0 0 0 5] 

El 5 0 (±'> >j r F;^^^#f^^.0^EIAab 0 ^ 1’7 F — A- ^ cotif A 

(C/nM n y F P^^'P#rBl#S$tLTV^^o4i3, /^°4' O y F P(iEl5 1 iZTj^^Jid 



dlfiE# 2003-3061023 




2003-044519 






7/ 



izyiy- A ^ Z t ^oiy 4 n -y h t Y 

(i'4XM'> iUftY'- ^?i»^'28XM'> 

^'?M5ct ^ t LXM^J}<Z>4mt'X:/<4 n -y h (DU'> > )l'-/)^{iit) L^ 

3fe^iJY'-5^ <!: LT2 8[ll7i'ftx-;5^coM'>>4^';i^7:»?t±i:'j-t'^o -0|§:i:a 
7 Ix- o y h 0 LT4IoIfK3i 

-r'#> n y h <hgE^(7)/N”4 a y hin^ t<Dm^inU^^=ro Ztiz 

[0 0 0 6 ] 

El 5 2 K4 > ^ Y- K4 > X <!: (i 

, M®60YYYr^ •; r-0-> Y;i^ ( = 1 OFDM '>>4^41^) UI^T> i: 1^ 
fi . h - t -?) ^ ^ y ^- X ^ ztx^^o Y - K 4 > ^ - 
^''^FGI ^ AY '5)C.^aJ^ (Inter Symbol I 

nterference I ISI) < -f >1 1 ^ -i>o 

m5 3nmmmz^;bt^m^=fi^^mmmx$>^ , Aum^'^. ( 

RIY/^) X'$)^o (a) ^ coiMYAffe^ r K4 > — /'s';i/ 

:RNGDJ^J'TY'^YJi\ y 4 > vy ^ ^ 5 > YWa Y'v>-rii;^rSA<7) Y'— ^ '> > Y';i^D 
Qlim'^M.B<z>m(DT- ^ '> > <!: S4' ^ Y\ v > Y^I/TbI L 4' v^o 

LYL^ (b)lCf;YJ: ^ il5£r^B r K4 > -^'^41 ^MNgd 

0 Y# < 4'^ y 4 > K'7 y 4 z. > Ywajo'/i'Cifilf r,SA<7) Y— :57 '>>y';fdo 

Y- ^ '> > Y;w D _1 h fi4' 0 . ISI 75^'#!^ Y ^ T , 

ft YjSMB#Ffl r MAX^^-® L TISItJ)^;^ D ^ V' J: o a Y— K 4 > :?' — ^''41^-ftNGD'('^ 

>5 -5) o 

[0 0 0 7] 

[21 5 4 (iOFDMfS35|YY:a^Y^<7)$It^*Y)t#)^[2jY^;?)oM#7SSISgPll(i'x: 
If L YOFDMY ^ 0 L.e^mPf|5l2{i$I=If-^aE 

^4 ^ >yi^^-y- k4 

CO y 4 ^ fS^Iflffti 0 Y— K4 > — 7 S';ugI^P^Y- LT 

FFT(Fast Fourier Transform)f|514tc; AYY-5>oFFTf|5l4(iFFT'7 4 > K ^ 4 < > 
YY'FFT?g®lJ!LS^If o-C0fF^Mlt<7)Ifft^]VH@<7)YYY-y 0 Tlf#(YYY-V 0 
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[0 0 0 8 ] 

h 1 -- h M^FFTta;^si ~sm tzmm l -c -7 ^ ^ 

-V ') TO - 7 ^- v > 7 ' Hct ^ fS ; t @< 7 ) f ^# exp(j 

T' V > ^ (D'^' y' ^ ^ 0 T 'fg‘^jS;:55'i~exp( — j ^ ) ®.CFl/A^^ 

#LT7^- V U)Viy 0 

^tat)i ~ 7 ^ jg ^ ijT ^'— 7 L ^ '^'— 7 ^ Ilig | 518 ( ii ^ jS'r — 7 
iS'f '2>o 
[0 0 0 9] 

F:1±0J:^ Ic.OFDMTii. 1 OFDM'> > 7 '> 7 ^ v^ 

n)lzif— K^ > 7 — /'';i^GI^#t)P GIv > 

#*LT ^ ISIt 5 »^' I §^^ L 4 ' Vs Z<Dfzi6. § ^^ij * ( Mt - 7 ;u 

^/N“X-7i-v >7") 

Gi '>>^ 4 ^';v (%«'>> 4 ^' ; i /) §^--to - 

< <!: ib ^ - f \ ^tL 

{ifrjl^l^iliS— -V 0 Tf^M^ii:^i"-i) Z tiz^^o J;oT^ 

^r >; Tf5ii<7)Fpia*-eab^ li - (T > 

Mt ; J : ^'> J: ^ y y> 

^C.zti^ <h <7)11^6^4* h I^- ir 0 T^(i|5:tt$ tL-2)o 

[0 0 10 ] 

L;0'L> 

:^yu-y F^mizLrii^f^izmnryiTfjmnk (o.2-~2.o^s) (10-20 

/us) 4'i:'\ '>7 ,t- A (h LT.^>^-r^#GIft(iii#100%(7)^-tl--lf xa:-'; 
ftt:-§4'V^o 

-<7)Pp^g*jZ^t LT— miUhlZX^ [y-V^ 

@5i -7° n 7 T 4” 71^ CO -7 ;p N” X WM izMir^ 0FDM^1S:^5':;J 
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(m^J5$RRCS2001-175, 2001-11) t\^^) o 

[0 0 1 1 1 

OFdyUZX K4’ > :5^ — x. ^ t 

3I5i {; ^ T L <^it-t^o^tUi. OFDM '> > )V <75 isi i: I^ 

iticK^mu^ mj± L . fs3i#i4 ^ e^#-r ^ fj ic .®isi ^ i^*i- ^ f ij^ 

')§7SIf^iSli>^fb^S(Decision Feedback Equalization), (D'?'<7)^g||g^7)' ^ $ 

^(Maximum Likelihood Sequence Est imat ion(MLSE) ) , <?) 

Axm^ ^ i (Recu 

rsive Least Squares) 13 J: ^ -f- -r ^ tiT o 

[0 0 12] 

m 5 5 li|^£5l5l-^#f<7)0FDM$lttl<7)t#j^g|-r^^o 

-<7)$It^t:'li, n -y EEFb^ lci5V^T,FFT'^ 4* > 

r>50(i$jSIf ^ ^glF^^.-e 7 - >; 7k^i^t?5i ii A* 

T-^Wi^tlSlli/M n -y h LT^-V^wHi^^tTdoFFT'^4' > K 

^ gi^50(i 13 s i: T , T-'- ^ E FbI (D ^ ^ ^ ^ ,i- :b ^ , ( i 

)-r;L^/N”X315iB#F^M75^':^"- hM > ^ 

,(2)*"- KM >^-^'^';L^^;i-?>il5iB#rBlM7)WJj$tL7t:l#'^13li,x-^ErBl 
13 jo u 'T ^ ^ ^ ^ ffl V > ^ o 

[0 0 13] 

13 , FFT 4^ > KM $1550 li X - ^ E rBll3 io V ^ T , M It ^ V ^ T 7 - ') ^ 
M»$|555(i-7->j ^^)t§?52l3j: 

oT^^$tl/cISI^-7°0 t7=^ML5l< oM«7)^aii^-0-7"4r-V'JT13jo/3oT — 

$ ^ 13, isi 0 (mlse 

B#^|J 13 jo 1 1 ^ V > 7K7) 13 ')& o X '> > X- ^ L . ^flZ ^ fi 
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t ici u-f') tit 4' ^ 

[irfst:^:^;!] 

ttSIviA mT-'ltMif^^ 1§^^5IRRCS 2001-175 (2001-11), p. 45-50 
[0 0 14] 

[#§0^7!>^'ll?;rA LX o t-r^ liS] 

t Is] Lmm^wt> , x - r a 

> 3 > L T V ^ ^ o (i if- fzM& iz X 

■?)'> X 4^/1^ (Inter Symbol Interference, ISI) i3 i: -V 0 T PB^4^?^(Int 

er Carrier Interference, ICI) Cl <h ^ i: L> 

mm. (of o^ffiijFFT<7)f^i5) xno xt^w^ktLx\^^i>o ttz^ 

f$lCii£7(>^'^ICI^Pni±i-^/:«51c$ffFFncB#r^fIft<7)X ^ O do ^ 

“d IClilCII^i-Kli^ (Maximum Likelihood Sequence Estimati 

on, MLSE)^fflv^Tio0, ^ -V 0 T^lCM2ji {M ’. 

1/ X t-Xho Mt. (i'QPSK(M=4) X$)tUXie'^mX'^ 0 N=10244r -y 

')r<7)f#^, 1024®</>tf e'^fbfl^gi"-?)o 
[0 0 15] 

Xfz^ IMi^'fl''^d''MLSECl i LX ^fz>t>^ M 0 fTIE (Forward Err 

or Correction, FEC) 

BERm^d^'^'^fEi-^o $C>lc(i, MLSEli^m^ 
mr)vzf^} Xt.xh^fzib. 1 ^y"X- ^ T izioif ^^m^mWurncD'^xmM^ . 

') T<D^$kkf LiJt^^WiX>i^'k{t2X-^')rti:(DX'X.^m) ffl^L 

4'lttUi'4'fd4'V^o ioT, JSlt<Ote^.^vX-r A MULMiiX 

t") o $ n T V > ^ <h COPTIC ixitmx^ 
x>mx:m.<Dkf/zirmmwi^mM.L^^iftux^j:hr\ x tz^mwtm^mmu^ 
X'd'd-^ -y XlctjjO#A^lttUi'4‘<d4'V^o Xtz. -0-x"^ ^ 0 T^lc 
0#x.-2>-x;LA^-y 0 rmfB^mxyT-t.xxx^UzmMH^^t 
J: ^ {I|;t^4]r^(iga9jil35(;<7)/:i6<7:»?t^=rx (#lcil)S 
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l^X±X 0 ij-~ hM 

oi f) 'grfSfiJFFTOfjIStiisV'-riSI/ 

Ki ^ ^ z t ^z X 0. +^r'^-v'j r (D^m^mmzi^hi^'-^(DmM 

zt.^zriz^ ztv^^ 



[0 0 16] 

mm ^ nm-t ^ tz i6(D^m 

y h '> > 4^' ^ K 4^ > ^ ^ X x — ^ '> > 4^/1/ U#j!j[ii" -5) 

ij'- VX > 9 < L'Cg-^7&Sig^tLT|i/jlt^Uigffl-e^;i)o 

— t^'— 9 '> *"— ^ J: >0iz^ < LTTli 

^ jf t etM# ^ 

^ztizx^ r- ^ vx y 9 - /<)v]xxz<Dm'^^^'^ 

jlM7°n -7 T 4' 7 r 4 ' >»l^}iiJ^^^11;iTV'-2>o 

[0 0 17] 

^ LT.Sl(7)$jS^a^i^Mi*^(3)B^rfE3l5^7°^ y T ^ )VX'0 y~ 9<D if- K4’ 

®Bi)!Eisi§i553't;)SL:/cgE^'> >. 4 ^' 
}F(7)^m'mmff^isiuzf^) ij t Lm^i-;s>isiP-7°'; ti 
X 'omi^iyy°')ti^n,w--thmuuMu,n'^^^zFVY9^m^mLxr-9^'iK 

Z(Dmi(D'§:m'^mzXtUX,r-9<Dij'- K4’ > 9 -y^Ji'^m^izMh^'i&izX 
^ ISI -tt-^ C: t i)^X' ^ ^ 7 ) a - K X y 9 

BER(Dm±^m±-t ^zt f)^x § ^ oX. sfreifnt tc is v ^ nsi ^^^Pl± 
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:^(;IFFT^S^M LT^IP'ff-^^I:^l^-7°'J ij i ^f&ir 

mtir-^mmMiirnmnMtWzizFFT^m^mLXT- ^ ^'lum-r^o 
z(Dm 1 i tui\ B#rBiTii-t{;43i/^-cisi4b' j: cKici<7)M:^^ifPEM 

9 (r>y- V '( y 9 ii 

J: 9 eiJ t;BER(7) li ^ i- ^ c: <h ^ o 31 . Bf ralfllt C io V ^ T ISI io J: 

yy') y9x)^miM^^i<znLxyyx^)]^^mmmL. ^ 

Tci ^ y ; l 9 ^ 

[0 0 18] 

• ^2cO0FDMf5ji:^^ tc io It ^ $'ft^a 

^l§B^o^2/)$jf^a(t>g£^'> >t^';^(1?|Jx-(i/^”t u y h yy^iiv) izmay 
^ y— y 'i y 9 — <h y — 9 y y ^ y~ v 4 y 9 — 

L u T' ^ oi- ^ ^ t> . jf ^ t BEtaif 

^tcotiM^fg#i-^vg#gr^.(2)ifffit3UicotSWflt=^fflv^T. t7"- FM 

<7>il5ifS75^'l&^L'Cv>^lt^tc(i,li'(llt.TcOtgMflt^”0”U LXM'^yuy r 4 

®mrffiilM'7°n y r ^ )U X ^ y~ FM > 9 ~y<)l'-S:XX±y>M 

LTF^tbi-^ISIg^5tlttbg|5. ©tufeiSI 
D/zgt^v > xy\y(Dmw^fyuyh^^^\imy > 
isi yy^)ijty TH^i- ^ isi yy^)ij x o fgisi yyy)ij-^ 

ltt"'- ^ ^mmir^r'-9mmu. 

[0 0 19 ] 
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i'y°')ij(D^^ mris?t»:ait!<7>wufHisii/-7°'j 

. frlB-r - ^ li . fglf I3FFTMS ^ J& L T x ^ ^mm^t ^ o 

^2</)'§lg^® tc J; tUi\ KE^'> n y h v > 4^' ) <h -r'— v > 4^' 

^ o 

[0 0 2 0 ] 

• ^ 3 <7)OFDMf^jil:^^t;iJlt-2)$'fS^fi 

^l§0^ co^3 cO'SiiW^Wi ^ St^ '> > ^ (1^!l X (S / ''° 'i u y h '> > 4^' ;i/ ) H#tin 
■f'-?) Kd' > ^ ~y<)i'Mt-T~ 9 '> >^4^/H3'f4'J!JPi"-?) /?"— FM > ^ 

^ L V ^1#-^ i; igffl -e ^ ^ o i- ^ ^ > ^^0^ <7) ^ 3 (7) (± . <h K 

LT315i-7“n -7 r 4' 7^^m:^-r-5)^lx^ (Dpieil^i^'n -7 
T 4’ cfc 0 /?"- KM > ^ '> >4^/^rBlTi^g|555'(ISI 

LT^tbL. MISIg|35}-tcSK/j'g:ltlt-^g|355'<7)y^lf^^^lf^-r^«^»^ 

moif-^t3iFFTj!2i3®^ML-rmii®-^^i^i--7°'j /7 

^3 <7)$'®^®m:tUi\ ^^'>>^-K';^(/^M n y F v <h M- ^ '> >4^' 

<hTji^M'§^oXMSIK7°'; KMiTt#^^ 

[0 0 2 1 ] 

mm<^mm<Dfm] 

(A) f£3^'7 K — A "7 4- — -r -y F 

01 (±3K^B^O/nM n -y F '> >4^';l/(P) <h 7 ^'- :5^ '> >4^';i^(Di, l^i^m) 

4o <fc — A74--'7y F o 

3^^6tJt3T-'-i/ A^tL^/^M n y Fv>4^/PP(i. T-9'>y 
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;l^P CO/;"— K4' > 9 — <9 ^ > yi( )V CO if — KM > ^ 

mi^GD-V'^ 0 , NGP>NGD<=^rai^7^"'* ^ofzfzL. '> > (Ny) iiFFT4^° 4' 

y h V > 4^/P P Uiott-i) /7 — KM > ^ — ^'^0^ftNGp{i^ [H2U:^i“ X ■? 
^ft/cil5i7”o-7T4';P(il5£r&coft/^il5£B#r4)Nrinax^J«±ti-^o -tUCi 0 
^ -r — 9 '>> # ;PDi CO /;"— K4' > ^ — /''-'PftNGD-y«-t<Oil5$'7°a -7 t 4' 

LT.x-^ '>>4^';WIISI7&''^^LT^./^M n -y h '> > L 4' 

v^o^;toT./^M n y h '> >1 <!: tc J: 0 J: <:/ 

355i-7°n ^ T 4' 0 ^-2)0 S/ix >1 -r — 7 

V >.-K/PDico/7"- KM > ^-/s;u^(iNGD^0^ L. =Q(Dm'^liii'- KM 
;P4' L^S:R^-r^o 
[0 0 2 2 ] 

0 5 5 CO (± . ^#.|LAN v X t" A ( IEEE802 . 1 1 a) $ tL T v > ^ r" 

— XcOyfeU T > X/P'fW’^) co<Afflv^, -€• CO f^(iRLS (Recursive Least Squa 

res)T;P3"'l XA oTv^^o Cl KU;/^ LT 

y K '>>.-K';up{c^^a9t;nI^'GI* NGp^Jf Ai--2) - <L-^'ls£^M<OJ; 7 

/'n 4' n y h '> > 4^';WCiolt-2> (NGp— N gd) ^ Ngp=NgdX>I3^GI 
ft '> X x A L X -2> o i o T ^ ^#:cofSi5|^/j^75^'f^5 K A't'C <L 

[s] — 114'^ J: o 
[0 0 2 3] 

(B) mirntm 

03(i^lHifei5iJ<oOFDMmii9^^U4oit^$'ffftScot#^0'e^^o LiPf 
cO^M15i]-e G |s]=mX^^/)^FTOilm)i±B#rBlTlJtcOjt^MSW^tL,FFT^Sft 
(i /S'&mfut <o ^ tL. iFFTMsm (i 0 # m ioti^omimm 

i^ijji.^MJFFTMatuco'grft^s-^ 

5£x°n y r 4 o *1?'^^^ LX'/'^o 

0^L^v^$'fHf[5(0 5 4 cote|.tftjfgpiKjg^mpg|512^#BS)(i. 
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15/ 



- V'i /nM n -y h v P u# 

K^' > ^-/s';U;RNGp(i^ KM 

> :J'-/s';i^:RNGD=t 0:^1^ < (Ngp>Ngd) o 

[0 0 2 4] 

ij'~ KM > ^-/s-;H5^*f|5i00(i/7"- KM > ^ LT^ ^ ;^^i 

^Ulomm^MUmizXtl-t^o^U n ■> h -> 

#«;^^i^g^^l01c7)IFFTg^>101a^ig£^PO/^M n y h -> >.-K';K50-*t7M -Ml TiS; 
^^IFFTL-rB^ralW:^ (M7°'l ij) LMgM?^Sfr^l01b(i K yi :* ii^lS 

L fzy^ 4’ n -y F If -^§[555- <h ^ C <h T'jlMrn *7 r 4' ^ iffj^ 

i"^o ffiM^Sff^|5101b{±^<f^f■^<7)N•^l->■7°;^=^^tl^ai L. 

1 -«l->-7°;F-ro'>'7 h N-9- > o -n 

4^ ^ ^ 7 r 

4' 

^ -'r ->l^^^^p|5101't^'ilij^ $ '7°o "7 t 4^ 

$ tLM'- ^ '> y^^JlD'KDij"- FM > ^5^ -^'^Oi^gNGD^^AAil5£;r^/>WiJ 
'!-LT. E12l3^-r J: 7 t;ilMr^<50«B^g1Nrmax>^^'NGDJ'^-t 
(NGD<Nrroax) > ISI K^'l //^)^tl5104(i. Ngd^®^!! L Agr>55'(@2(7) 

Mf(553') izmmir;hisiuy°') ij. (N r max-NGD)-^ ^ 

lSlUy°') /NMn-y F v 7 v 

^ o 

[0 0 2 5] 

I2I4(±ISIK-7°'1 <0 . llM?^B(iig:^;ESA75MNGDJ':Jl±3I 

^ L . 115£B# r^N r max <iNGD< N r max ^ A V M o A O A- :/ '> > ^-K' ;1 /Dq 

(iil5Iy^Bco/^M o -y F '> > ^-K/i^P <h — g|5M4' 0 > r^B<7) ^ ^M n y F '> >^-K';i^P 

*1" ^ -2) 5: 1 1 r V ^ ^ 0# ( -<F > (i y = (N r max - Ngd) A ^ 

^Ci-e. ISI^fi5cf|5104(iMcOygl555'^eE^/^M n y FFt-tM^TJM^OlX 
oTISIK-7°'l i7 t LT§§^i-^ ([114(d) <7)#l-#7tg[5#HS)o ^1<7) A -V ll^liltg|5l0 
5(i ISI K -7° 0 A -V A ^^KM^FLtCctOA-vA ^ L T 
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<0 ISlUy^') i7 ^mULX M4{e)(D-& 

(r- ^ V >4^';WDo) ^'i^^X>FFTmn^A 06 lzXtlX 

-2) o 

[0 0 2 6 ] 

FFT?gt:f[5106(iA/l Ltz'§:mm^\z¥Fimn^m^mLX^X^ ^ r^cor' 
~ ^mm^§^^x^oX.FFTmmm7ii.x^' ^^fum^mizFFTmwmm^mLx 

A'4r -V 0 T(DX-Y X^l^WinUlOSa-Xy"^^ 'J T 

m izFFTmw^^ izx^'x )^mnm ^ mn l r a- ^ > 4^/wdo ^ ^ r 

0 rmx>r-$'wm^'MLX{a,t}X^o 

IFFT^||#g^>109^i^ A-v ^';wMfS*[^108^'‘odbA't‘^ A— 9 v > X- JI'Dq^ 

^ X XX ^ V T^(Dmm x~ ^ iziFFTmn^M l . r-^xy 

L. iIM®lJ&llO(if^B#rBl®iS-^^l'>>4^';i/Bfr0lTs/;ttil5S LTIS 
luX') ij^f&umizxtjx^o 
[0 0 2 7] 

FJ.±iiIWI^iz, it^r^AcOA- V >4^'ADi(lll4#HB)«i. ^ 

yyX)V])Qt—UM^j: <0 . |gil5$r^B<7)-r'- ^ v 

'S) ^ o A- ^ '> > X)v\)q(d^6^ ^ pt*-r ^ ^ dsi 

TiX'^'S:lfX^^^mm(XyXxm)l±yX^^o ^^X\ IFXVX^') tiX.^UlBA 
It. z<D y u^Xmx- 9 y y X xdQXtW Fb^ hW^M-oXisiuX') ti 
tLx^xx^ {m4id)x>m^^u^m) o 

;wffif*g|5105{iISI UX'J :^izx^x C.ZtUZX 

^ X xmit’^MLxmuuio2izxt]X ^ oi^MUio2it'§:min-^ t <oisiyx') ti 

^mMLXM4 (e) <D y^m rS A . 31M Bix-9yy 4^';uDi ) ^ m^x> 
FFT^^MUm^zXtlX^oi^Mk.X- ^ yyXXBQ(Di^^tnm(X^Mi)^JXtlZ> 

o 

[0 0 2 8] 

\xyw\m\ziF>iyx') otyp^LTFFr^sf^. 

lift LX^X-9X y XX LXtatlX^o 
ms- E17<imjz!!i- ^ H WIJ -a tf #H»!I (ilMBf F^) 
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i-^BER#14(v ^ JL- lx-'> 3 < j--U-'> a ^ (i 

^lU^i'o 
[0 0 2 9] 

[^1] 



3L lx — ^ 9 



y Tjft 


N=1024 


OFDM 3»ra ->>'5^'^' (iF:^X>»V) 


Nu=1024 


yr<^ n •> h -> jjf /V fm m ( > 3tf 

/w) 


14 


C3 *y 


@ 3& : Nap=20O(= Nat») 
■5T* : Nop=400(= NodX2) 


Eb/No 


20dB 




16QAM 


mm:^^ 




S iJIIS ^ /U 


ZyC^^^ti' (bSp^*) 
D/U=0dB, IdB, 3dB 
: 33‘ 

: 150-300 



n -7 h '> >.-}^';V:R: flll^J .h (i7-'— 1 1^ D i: L T^d 
0 (Ngp=Ngd) > -e(iNGP=2NGD<i:^*^o t/;. d CCfir"- ^ 

OGIftcoi.S'fg^ (+h>-7°;w) (B 

ER) a5$y&fiS^n50-200+h>7°;i^colt'^/>^'GI[^®5£^Stci3tt^BE 

R^ftt-e^) 0 . -nuit LTGlSl!iil5£r^B#<7)BER#t40^''fl:7&^'t''tL/ittJfpA ti 

Hl5-7tl#D/U (OdB, IdB, 3dB) 

^ 1 0#1'4 (iB-e ^) o D/U=0dB ^ coOFOMMiS v X -r A J; (iBER 

atiu-efij o Ttiffi-e^ ^ o 
[0 0 3 0] 

«9 9 ,FFT 

tu t; -5^ ^ ^ It ^ ^ ( EI2) ^ I5l — *1555' ic (i 1^ — ^ # L T V ^ ^ o 

^ T' >»F^^S15101' OIFFT^I^lOlc (i > FFTlOeo^SIS:^: IFFTM3® ^ M L T 0$ 
^ t . tl M #g[5 10 IcHi O Bf FbI i 
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4' n y h ij) yr'(}i' 

')ij^ l^y-f)\.iry^^yy h $4irTtSP^3fi^ft#L> N-^T > 

n -7 T -f t 

i:L±(7)Mmx (± , 2 /^“ X (ii;f«. il5£rS) -eisi/ ^° x x ^ ^ L r v ^ - 2 > 

0 /7 tfz. $ (m*) 

i-yizj: <oi^i 6 ^o x.m 8 < 7 )mB 0 i]iif^i'^i-^mMmiz>bmmx'^ 

[0 0 3 1 ] 

(C) ^ 2 'MMM 

09 (i m 2 mmm x> 'git mx$>^om y (i '> > )\- PbI t msi <d 

L m 2 mmmi± v > ^ -v o r PBiTi^ici i> 

mzmmx^o 

0 io(i ^ 0 rmTmcKDiiiimmmmmmx'^^. miMmmxnzy 

TmSl^mi:X^tzi^lz (a) y <^U 6 f^m^LX{h) iz 

^i-gltlt-^ ^F™a L fzo 

L/ 6 -L. il 5 ir^B(iISI^rBly< 7 )tr> 53 '-e^iSMU 7 ^ 9 . t ^ o T 

J: 0 0 0 TPhIT 

i^iciu X ^ ^ 4 ' 0 < xizu^ (c) u 

^ 1 -J: 7 ic.iI 5 £r^B( 7 )lSI^PBl y i 7 

If Xi"tUi'^V'o 
[0 0 3 2] 

t (e)u^i-j: 7 ^<D(e)(Dmmis^'i^m(o^mym 

m^W i 9 lXoT(b)c 0 gltlS-^< 7 )^lMy^rB^tClf Ai-^ <h (f) IZ 7 t:XX 7 t;il 5 £?^B 

-co(f)( 7 )lt-^t;F™#l! 3 ;a^Jfeg{i'ICl 7 :)^miJ$tL-?>o ^lo, (e)X>'i^mzX 
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^FFT, IFFT^S-r ^ ii (D'r:'$)^fzt6. (e) 

[0 0 3 3] 

m9(r> m2mmm u ib' v > r , msco mmmM t isi -gp5}- {; (i ^ # l r v ^ 

^ oFFT?li »^201 (i Jt»gpi0275- hXtiLfz x - v > 4^/l^Di (010 (b 

)#?.?.) t-FFTj^^^S^ife LT-*1“7"^ ') T^co-r — 9 ^ ^ 

MftSR202(i-0--7"4r^ 0 T^tlFFT?g#|§:i:{l^-V^wV|iftfi^^#-r^oIFFT?^ 
^$1^203 (i ^ ^ Mft^l5202 ^ m 1- 'S) ^ - ^ > 4^';wD i ^ i- ^ -0- r ^ -V 

0 rmo^lp-r'- t;iFFT?^»^M L. ^'- ^ v >4^/I^DiO0^r^rSB'fW-^([llO( 
e)#Bs)^th/:i-^o 

/7^)iKg|5204«i. lFFTiMWU203:d^hXt)i-^mm'mm^ 
<0 tti Lrmmi9-^m^i^y°'J (iciwy; ^) ^i§ 
^L.^^m205izxt)i-^o'^i^m205{immm-^m^uy'’'j ■^^■mMmo27i)^h 
jf-^( 010(b) #BS) LTFFT?||^$|5l06tCA 

A -r ^ o ^ ib , lx 7° 0 ^ ^ htzib {CB^re^Td^ ^ li , 

1^206 ^ It . mnmi92i)- ^ mm l r '^m§m5 

l- A/j't" '5)0 
[0 0 3 4] 

FFT?t®fi5io6{±, '^mmy^-^mtii-^^fMm-^izFFTmn^m^mLx-iry 
tr-t 0 A-V A;^ffi^tg|5l08^t■^t■7"^^ 0 T^UFFT?^ 

i; A -V ^ t . A ^ A ^ mmm^ t lx mti-r^o 

-5>o 

^2«Mi; tn(t\05-07C»t#t4C'ef^-r J: ^ lC.D/U=3dBtSJt'eiiia^;()^'t7" 
- F4 y 9 ~ ^Ol^NQ\)Li\^l<Ziolf ;hm±Lk±mER!\m^:^^^hitXy^h Z 
5)0 tfz. D/U=OdB'e(i2p:^0^tc J:5)#'ttet:#t*m^^'l.‘bn.D/U=ldB<l:v>9#L 
V ' WT C is V ^ T (±#t4^'ib7)ns t A AM ^ tL-f\ t^b^OOFDMii jf A A A (z tt 
LTliAi^ < tLTw^^ ^ 1 

[0 0 3 5] 
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(D) ms'mMM 

[aiO(d)Uf^i-ct ^ U.(b)cO'§M-^^FFT^3®L. 
ai"-2) t (e)C^i-ct 5 'l<7)(e)<OiIM'ff-^r^S<7)5^ 

mym t lx (b) it b <D^mym ram if 

ALT(f)iC^1-ct ^ L. C<7)(f)(7)|t-^t;FFTjg^M 

a ^ M L T ici ij -r ^ o 

Lx±x>j:d L.m2mmmxit^m}^'i^B(D%myMmx>^uy°') tim^xm.^^^ 

x.^i>(DXh'o. ( ESr^) A<7) ISIS|5^ ^vy°^)t! m^xm # m ^ r v ^ ^ 

o tz^x\^m.'}&(m.mmA<7^%mymmii. 

•fc 0 ^ o Tv^ /2) o^^>ISi^iS‘^ISx ’7°0 iJ •/)^(e) hZ7f:’t i ^ 

tiT^'O ^<7)5fc5ly^ra1(i'i:lt#Mr^A J: 0 p°pK7&^'i®v^o^-T\^3 

mmm x «± , u un ^ -c . n (e) co mmmWiM'^(D%mym 

xux') nm^t Lx{h)(7:>^m^mm^A(D%3Mymmtm^m^^o^iuzx 
0. —m'lUmna^^\^±X^Zt:^^X^^o 
[0 0 3 61 

'i&<om^itLmmmx^^oo 

UllHioV^'C. “0” lfAg[5211(i, M»^102;6'^tHtf^tL^|t^(|lI12Hib'lt 
^IS-^A#0S)(7)#ar^^^<7)lSIf[J55'tC “0” ^IfAi-^o FFT201, A-V^twWiill 
$15202. IFFT$I5203(i. M#$[5l02<7)ai/jlt-^t;FFTMia. A ^ 

$15204(iIFFT^nAIS-^(lll2/)f=-^C#HS) O^Siy^rB^$(555'RC<b A^yfl|ra1$|555'R 

t/imytLX') ij) tLxthtii-i>o mwu2i2u. “o” 

If A$l521 ( 0 12<7)|t -^B# ps ) ay^myrn Pal t; 

/7RC, R S ^DP^LTmA-r^o FFTM^PlOe.A^ A;F|i 
f«$|5108(iSPl:|$:^ (012(7) D ) tCFFTM, L TllPlf I±1 A 

-r ^oD.±. t L X 02<7) L 7(: ISI P -7° 0 /7 (7)^^. ^iMlf -^75)^ 

lb (7) isi lx 7° 0 iJ i'lj Ptl?3;a/)^'|f ioti^o 
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X, ^L<i±(c) (a)x(b)7)''ft:^<7)/^'x4'<!:"(7)#^^'e±fS ‘0’ ffiAi-^ISI-9-> 
[0 0 3 7] 

[2I13[i^ 3 ^ .D/U=0cB, Eb/N0=20dB<7)lt^''{C4ott^ 

ii5£0#rBi— BER#14T\ ^3 

mmm U X tUi\D/U=0dB v tc 4o v ^ r <> 

tfz. ^ (D/U= 1 dB.3dB^) , 

mmin^xhh o 

[0 0 3 8] 

muiim3mmM(ommx'X) o , ^ ^ o r PBiT?^jfii^ijsi525i ^ 
L7t:«^ft^Tv^^o^-vO TrBlT?MPSlJSr>251(i,A7jjf-^t;iFFTM^JI'ri 
FFTgr>203. IFFTtbAM-^ct AO ti ^ AO /7^)^g(5204.fg^l7C 

V AO AgP211<7)tl:iA^®-^(;JD#A/?>JP^gri212.t)nfflS:f:UFFTM*i!f& 

AFFTgnoe. A ^ X iFMf*gPl08 AitJt $ tLT v ^ ^ olt 0 ^ L HimA'2 tUi'A ^ 

0 rmTmnm:>25iik$^i<zMmmmir^o 

misiiwc^mco^ijmwmx^ O ,D/U=OdB, Eb/N0=20dB(7)Jj|'^iCijtt-5>jl5£ 
Pf PbI— BER#14A\ A 1 , A 2 nm 2 ^»!lO#1'4.Bl,B2(i^3^J&^!l(7)#14. A 
1, B 1 (iA^0rrBlT?^iJp®J®P251A'— 15(< 0;iL4£L)cO#t4.A2, B 2 (i 
A-ir 0 TrBlT?^MUgl525lA'Aa(#.l9:JILlll])<7)#t4A^)^o 
^2mmmxixm <omuzx $ van u j: tiii'#. o 

jlLIrlllltT^ A'ltAiftrA- hA (lH A200A > A;fE1T) 

A'!# ^ n r V > ^ >1 <!; ^ o 

[0 0 3 9] 

(D) ^4^MM 

dl 6(i^4*»iJc7)A4'/-^-'>A«)tIlA^0. ^2«15iJcotM^2,^.^(2 
AA > A)Jf AA AO /; ^fflv^T^AA 
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^ ti ^31^ LXtatJ-t^ t#)S; ?r ^ L T V ^ ^ o 
mizioi>r.^y"9 >^(D^mmoi,302ii. ^ti'e'tim2mmMti^-com^ 
.m9t I^-gri55' t; (i iwi-ff ^ # L T V ^ ^ oM 'I* * (i . ^2 
^M^!l<7)FFTi^^g|3l06,201. -f- -V ^WFMffgr^lOS, 202. IFFTgr>109, 203=^^fflll: L 
-C. FFT?^^f|3201. ^ -V 15202. IFFTr^203^ 1^* L /; *t:'^ <5. o 

[0 0 4 01 

7^3ilR/:^^^P03(i. #-7"^ >-f-<75$'ffgpoi,302i3 4b'tt 
^-f-^^';Hi^t|5101;0^‘b'e-tL'e'tLA/:ji--5)315£-7°n-7 T / 

> ^ (C io It -2)D/U ^ L .D/U/i>^'^^? -7"^ > ^coiFFTgril0975' ^ Xt) i" ^ IS"^^ 
iilRL. (ICIP7°'J 

7"7 >^<7:>^'ftgP01,302(7)'g-|^g[3205CA/l'r^oT>-r'^^"/^'^-'>^31iR/'^ 
^g|5304 (i . # r 7 > -f- gl5301 , 302:^^ hXtl^i> mMin^ ^ M X 

U(i##Mr^-^'^)^31Mr^(ISIg[5^) com/1 ^ tttLJilSI 

[0 0 4 1 ] 

^4^ife1^iJ-e(i. 0D/UcO:/v^ V'7"7 >^coiCIl^7°0 ij 

M-7^D/UO/Jn^v^ 7"7 >^C0lCIlx7°'; LT^fflv^ (*fflL) . -tu- 

J; 0 #7"7 ^7"7 

. -9 - <b-r'mLv>^^^^T'ecr) 

L(>2)7"7 

7"7 >-f-<79ICI lx7°0 i/^o ^ 4 (i 4' 

^ <h ^ ^ o 

mi 7. mi 8 (i27"7 

■e^O. faD/Ur^ >^i:3®D/U7"7 >^C0D/U^ (=AD/U) 

^ m ic m/\] 7" 7 7 ^ CO -g: jt#t4 A ^ ^ L . Fb^co /c ^6 iz 315 £B# Pp^ ^ :^" - 
K4' 7 3^-/s';i^*Ngd ( = 200-0-7 7°;i^) F:iTc7)%^co$jf#14B^^ L-Cv^^o31 
5$0#Ph 1 ^300-0- 7 7°;FS^ t L (Ngd = 200-^1- 7 7°;f) . Eb/NoFtBER#t4^ '7 < jl u 
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-'>3>L/;o AD/U=ldBioJ:C/5dBUov^T-r-^ 

<7)Eb/Noi4BER#tt ^mLri^^o 
[0 0 4 2] 

/ 6 '# 4 l ^ o 

mi 7, mi 8 J:i9> AD/U=ldBtv^O 

0 4f1'4^'fb5^)^'lfp^‘btLrio 0 ^ iS0ITIE<ho 
tc J: 0 II K (il® < mW ^ tim tfc. A D/U=5dB U is v ^ T (i . ® 5^ B# 

^ (7) :^"- K 4 > ^ -y^Jl'MNQD ( = 200^ > -7°;w) (it? 

iii±r'iim2mmmcom)^^ k (=2) y"^y^mnfzi§^^z'^i^xumLfz:^^ 
.B3MMM(^mf^^ky"9 y^Wf^ =t ^ ^zmf&ir^ 

[0 0 4 3] 

(E) ^5«15!l 

W> 5 MtkMX>'^inMUJ^mx$) 0 , >^)4f Tti-ii: 

Tv^.5,0 1^,— ^^(ckr-7 >-f-l=#)S:<i;i-^ ^ t T^^'-e a o 
^y"yy^(D^inu3n. 3i2(i, 

<DX'^ 0 >m 9 (h 1 ^ — p| 553 '(-(il^ — LTv^^o^^•?>-'^.{i^(D^ 2 ||M 1 ?lI< 7 )I 
FFTg|5l09, ilMfr>110^$lfgplK 312-^4^^11: L/;*.(2)IFm[5203^$jtgr^311 
. 312-C4^fflfl:L/j*.(DlIillt-^ll7Cl-7°'; /7;t^g|5313^$lSg|531K 312X^ 
ffllt LTIFFT»3<7)BtrlS:tCf5(t^ 0 T 

® ^ ^ *.0T > X 4- 4^'4' /'^'“ V ^il4l^/'g')?fe^31 

4^nif.^y"9 L.^x> 

mtim-^immin-^) ^iFFTgi5io9,ii5s^iio^^L-cisu-y; /; ^^^104(3 a 
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[0 0 4 4] 

1120(A), (B)(i.2v"7 

iSEL'^iin) U ib' V ^ T . T > f- 4 ^ S'- V 
'i9.iti'y°') ^ti^'tilSl\yy°') ti . /; 

z^^OFOMtlPmcT^^k-/'^ dibit i '>>t^/k^'5-tL'enX( i , j , k). ^ 
(^ ^ t' ;kli^fS) Y ( i , j , k ) . ^ -7°0 /; v Y ^ 

z ( i , j )t-r;ht. isid-7°'j ^ z ( i , j ), m 7 ci^Y°'; ijzii , j )ii^fim 

i (t'> j (t4r-V 0 kltY'^ 

[0 0 4 5] 

ISId-7”'; z ( i , j )l±[120(A)d^i-ct ^ d^ ( i -l) 
x( i - 1 , j , K)^m^^x>k^ 

Z ( i , j )-X( i -1, j , K) , Y( i , j , K)=max 1Y( i , j , k)( (1) 

J: ij Z(i , }) ltH20(B)d^i- J: 5 d^ i '>>t^';kX( 

i , j , K) 

Z ( i , j )=X( i , j , K) , Y( i , j , K)=max |Y( i , j , k)( (2) 

t ^ -?)o 

D^x 0 0 y^(Dm^kmuL. iFra2o 

0 T(7)jt-^^IFFT^31 LT^Itc 1^ Y°0 

x.r y 7-i- k '( ^<- X 0 4r-vo rm~ikmmn 

^ Y" 7 ^ L T L 4* V d A/J -r ^ i; tt d . IFF 

Tg[5109.M5Ig|5110^ttLT I S I Uy°') iJ ^J&UmizXtlir 
[0 0 4 6] 

(2)*Atb^^$it 

)-e(±, T > A A i5^"t / S' - X 
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ij ^ m7tl'y°') iJ ;bm 

, isiiyy°') ij ^sxi/m^i^y°') Wk<^T y^iry^ y^(r>^ 

^ Ltzii (T)(7ymM L 

/: IB ^ u -7° 0 ^ j= ^ i: -t ^ o ^1 1^ « tc le jzE-r ^ <h . J:b 'km\zi.z>vy° 

') i (i v > j k 

{try y^^^'ch^o isiur^) ij z{ i , }){tm2o(A)iZ7T:rx^ 

{zm ( i -1) '>>4^/kX( i -1, j , 

[mi] 

Y^X(i-lJ,k)Y\iJ,k) 

ZQ,n = ^^ (3) 

'^Y(i,j,k)Y\i,j,k) 



t ^J^t^oXJ9.7tyr'} iJ Zii , i) ii'|II20(B)H^i-J: 7 {z^ i v>4^';kX( 
i , j , K) 

[m2] 



Y,XiiJ,k)Y\iJ,k) 

Zii, J) = ^ (4) 

Y,Y(i,j,kyY\i,j,k) 



[0 0 4 7] 

Y 1 ±X 0 .^"4' y r ^) /7^J^^313(i 

. (4)^J: 0 4r-vO taFmi^203(iai/:$n/: 

r^ ^VT oil ^ ^ if™3i l t^ItE ix y ; ^ ^ o 

x.Tyrrr^ y^-y (3)^iz j: o 
L /zfn ^ ft# L T HI^ L 4' ^m-^U iz Xtl-r^ tt^iz^ IFFTgpiOO. 10 ^ 

LT I s I ur’j -f7^i^mo4izxti-r^o 

m2mm5mrnm(omw:^mmr^y< sL-y-ya >#t4ia-r\^iicEb/No 
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<h o A (=Convnt ional) U y"') ^f&lZ y 'f iy' ^ 

B (=with SEL Div. In Time Domain) ^i[lI16^^:^i"^4^^fe^^J<50#t4^ C (=wi 
th SEL Div. In Frequency Domain) D 

(=with MRC Div. In Frequency Domain) 

#i4-e ^ ^ o msmmM izj:tu£\ mmmpi} j: o 4' n t v > ^ o 4b 

, HI2I(i-7i- v>^*;iIr^i5:fd=960Hz<Lo^5i^)i^^iiItlt(V=207Km/h. 4r ^ 0 T 
® c=5GHz) t; 43 It ^ 0 . 0m izmt V tC 43 V ^ T ^ “b ti 

fZo 

[0 0 4 8] 

(F) ^6^»iJ 

m4mt&PLm5mMmizj: o. lao/uo^ 

m 2 2 urn 6 ^ .m9com2mmmti^sii^iz 

{i III — ^ # L T ^ ^ ^ * (t ^ -V t> lilt ^202 1 IFFTSI5203O lZi^> 

[0 0 4 9] 

m 6 -e (i . ICI F -7° 0 t7 ^ ^ {c IClizX^M^ m±ir ^fz^\z^ F 

t'>’L|ilt$tT-/:^-t-7"A=-^ 0 Tlf-^^v >t^/H®t'J^^3I0t:"> 
iiMflJ^|g:^HIFFn!!LaLTICIFy; ii ^ 0Z n ^Z 
i-4x(t\ICIM^$tt/;IIPlt-^7)M^^IEi-^>l<h7)^'-ei^^o El 2 3l±memm 
0lJ(7)5gtlJ^<7)4^'^14^^-f >Xx F-v s >f^0^EI'^'^'i>o #-t--7"4r -y 'J Ttl 
43lt-2>7"'-3^(iQPSK^P$^tL-Cv^^ L, LT4‘lttL(i\lf-^ *(t ( 

00).(0I).(10).(lI)t7lSFTEI2 3 c7)#^p^<^xeiBz:j?l£-r^o 
^-r ^ <!: If ^ * fiSTi^'-r pi O lt * ItA ,-f.lie ^ <5> v ^ ^z 
-rtL^o-60i iICIF7°'j i:. 31Mi^^W:^(EII0(f)#.BB)7)^'|#«b 

ti-f\ tL^o'^'^'C. lf-^*A,B^5gtiJ^LT^I^PI<7)xfJ 

L. L/i^^f^iFFn22;SLTiciF-7°'; ij (Liii^iase 
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(nio ( f ) # Bs ) 7&q# lb ti . ^ o 

^ 6 ^ wo IZ X tux\ H5- 1I7<7)# t4D -e^i" X ^ U .D/U=OdBio X l/ldB 

0 . t^3ltOOFDMjllt'>>^xAtCi4L 

[0 0 5 0] 

(G) ^7^W0 

B12 4 {xm 7 ^ M 2 2 

4 y ^40K WfiiflJ^gM02^i^lt>D/U<7)'ftH):L. GTiI)c«6^tc,®'> 

ffl V ^ r ici 1 ^ •7° ■; pt; ^ f^)?5ci- ^ /il'tiJIW L ru ^ ^ * -e ^ ;5 o 

I15-ll7^#0S-r-2) < 4'o-CD/U;^nciBJ^:iTlc4'^ 

^1- ^ 6 ^M^O ( El 2 2 ) co#14 D ^ L 4' v ^ ^2MMM ( E19) O# 14C 3: 0 

Lt 5»^L, D/U^ndBJ^:Uitc4'^ <h33&U®^iJ^i-^^6^W0(E12 2) 
7)#14D7:>^i(®flJ^L^v^||2^Wfl(El9)(7)#14CJ: 0 - 7:\ gflM 

mm02lX^ ^ '7 T -f 

mm.VX <0 L.WW0^{i'ldBF:iT>^\J^:i_h75-^lJ®f L^FblT-e^tUi\'> 

y ^401'Cjl^ LTIFFTg|5203HA:^ L 

XlZiy-f') —:fJ.DA]mXBX ^±^l1rtUX^^-rx}l'mmU202(D 

y^401xmi[RLXlFVTU203izXtl LTICI 1^-7°'J 

[0 0 5 1 1 

(H) 

El 2 5 8 mtm<7)^iw^m.x>mf&mx^ o . ei 9 <Dm2mmm t 

IX ^ # L Ti/ ^ ^ o M 4' ^ * (i ^ ^ ;i^Mf*^i202 1 IFFTt|5203<7 ) m l<Z') < 

7 ^410^|^lt>EI2 6<7)*J,|7:'^i-fiai;0 ^ 7 hLM^I^^ 
<<z^^i'^iE-^r<^.^m,^M±<DiE^.^jzmm-t^o coi;bi3'rtui\Ei2 4<d 

ct 5 < T ^ 

El 2 7-EI2 9 «iD/U75^'^tL'etvOdB,3clB,5dBOlt'8-Ui3tt^BER-il5£B#ra#t4 
X'$) 0 , MX 0^77 ^^'^'/^^2HW0<7:>BER#tt. B iXm 8 ^WOcOBERtfl^t:'* 

D/u=odB(7)B#.^ 8 mmmcoxmxm2mmm(Dm^^zxt^xmnm]^ttx 
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[0 0 5 21 
(I) 

^ jumm'iMM ^ a s -e (± ^ t o ^ ^ :twix 

7°n -7 T / LTv^^o ■f'-v > J15E7° 

n-7r/;w±, -7 - v > 7'co^ § $ t;S L^T^'t&i-^o^ - 1:\ Ji 

n -y h '> 2 ^ 

^(Dfzib^ H13 0 7 UGIPt*S51017)f^|gt;/s'y -7 Till 

^Ixtt ■?> (h -f- -V :T' -'^^^^pl^fiSlOlF*^ tc|^^p|jl01e^lxtt -i) o"^ "V T' -'^^^l^p|5l 
01(OtSM?t#Sl^l01b ^iFmfi'^2oco/^“/ n -y h -> >4i';Hie-eo||K^2co^ 
^ )i^mmiu^$fULxnmuioie{zxti L.mmumenm^'> y )im<Dx 
•7 -7 T ^ Lryyxx]^mm 

XH^tlX^o X(DXo Ui“tUi\/'^''y '7 r lll:6^'£>Sic4‘^7b^iftlS'7 i- v>7" 

tcirt -r ^ ^ fp]±i- ^ ^ h Tjj^'-e ^ /) o 

[0 0 5 3] 

(j) m9mmm 

H3 1 urn 9 mmMx>'§:mmmx>mj&mx'^ ^ M 9 <Dm2mmm 

(ipl— n -y hxy^rxvaymm'i&fm^^ ois 
iv7°'j *p^*fr^50KF™»gr^502.ici^'tijf®#mfi5 

503. MiE-r ^ ^^f[5504 ^ It ^ T V ^ ^ ^ o 

m2mmmxiiMlOXimLfzXo U.ISIflePBlygP5E4-Pt*L/:(b)U^i-7^'- 

^ '> > xx\^(7ymm^^FFTmn^m-t -?> te ^6 . ici -7° o ^ ^ l t (b) 

OISI^PB^ygl^^tc# ALT iElit{;ii(f)i;^i-J: 7 h fi 

■r\mi)m^ir^o 

[0 0 5 4] 

^XX\m9 (b) ^ v lab# <7)f^ 

J: 7 ti^lJt^p-r^oBp-^.ISI^y; >^Ft*g|5501(i. 
n -y h '> >4^/K7)B#P0lv^lfMt^ J: 0 L.FFT?g#S|550 
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2(iISIP-7°'J lCmmmmiiU503l±^y" 

4r^ >; T®^CFFTttl/J<hBt^^^°4' n -y h '> y yii'JU(D^^^-MULXlCWW]W.Aex 
p (j ^mmr^o^nu5om.^rx^')Tm-ici^mmx>M^^\±exp (- 
j //A^^-VTWPffif*$1520260m;^jt-^iC^^LT^/:l£OiFFTvg^S203tcA 

^ i: ICct 0 .M»g[5102t:'ISIfl^rBly§|553'^r^* L/:f^W 

^ ffiit -e # . -^11^ 1/ - 7 ” 0 /7 ^i^g|5304 J: 0 iE?t ICI Uy°') # 

^ EllO(f) ±feICI^I;!I^i^/^M n 

[0 0 5 5] 

(K) mi ommm 

m3 2 am 1 omm<0'S:mmw:x>mf^mx^^ M2 2<Dmemmmtm- 

^>50* t:: (i ^ # L T v ^ ^ o ^ ^ * (i . ^ ^ ri202 <5; IFFTg|5203 /) m 

7 tcD/UOfit tctL^ D T . '> > ^-1^' ^ L V ^7)^ ^ tn 0 #;i .2) 

t^h'otzo^xxy J; 7 tc l/:;</) 7^)^'^ 1 OHJi 

15!JT'^) ^ 0 05- 07^#asi- ^ <5: , C e' -y h y X ^ 

wmm2mmmcom±) . d ny y x ^m^(m e mmm<7)^^mx 

^tih!W^X<oyyX^)l'.^mmX>MT-'i\:^'y h-R^^mzX^t,C, D 

03 3-0 3 5ii'yyxy\y^P\mX>m^itlf y 
2. 3. 51^' y h <h ^ y 

it H' -y h ^^oo(T>m 8 miMM (0 2 5 #0S) co# 1^0, B , C , D (i v > 

(DMJ-it^ y \'-R:d^2. 3, 5l^'-y h tLfz^(Dmi 0^»!)O#t4. E 
Wi±X$>^o 
[0 0 5 6] 

033-035iO. mJ-it l^' y h ^=3 (o i 0 -y E ^=2) t&A 

®<bJrf14/)?3l7^(7)||*J: Oftig-e^^ <h v^x.^o M^ftE' -y h=oo(i, DSP(^'v 
^;Pv7':F;pyn4r •y+h)4'^c7)r#i*/hi5:*?^^{c j: 0 ^Jl-e 
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[0 0 5 7] 

(L) mi immm 

^ '> y 'f y ^ — ^'^■>'1^:RNgd<^ ’0S:<.'t^Zt^ZX 0^ -r — 

^ y y CO ii— K -Y y 9 — ^ @ ^ L t ^ ^ v > PbI 

j3 ct XI ^ >J T =^jg:?^ $ -tir. hh-h ^o\zyfz 

^<7)T'ab'i)o 

IM l^WJ(i.HI3 6 J: ^ n y yyyiovvcDii- 

^ y y IXjVDicoij'— ^ 

. ztihi7'- hM y 9 - /ov^]:x±.<DmMi^ T i, A 

sii^-7°o ij jr^'ijp^§r> 

53'CICI1x- 7°0 /; ALT^-vO ho 

[0 0 5 8] 

H3 7(i^l l^»j0^lco$jSSttc7);t#;5fe|lIt:'*0,ia3<7)^l^M1?!l.h[sI-- 

u (i is] L T u ^ ^ o i; V ^ xmmmm t ^ ^ * 

ii.® A ^ A ^Wi^^eoi A'01^|rfe1^!jc7)-f- -V ;w^i^gl5l01 m A A *,(D^1 
^ W!l (3 ^ It aifSlOS ^ '^'IJP^ L A * .® A ^ A Ali^g|5601 ® 

^ISI W 7° >; A ^)^g|5104 L T V > ^ A) ^ o 

^9^»Jc7)A-v AA?i^gB601{Ct5V^T> 315$-7°n A T A Aiiij^g|5601a(i. gEtO 
/n°A o - y h V > -7 

T A A^fA)25cA^oKffitiJSgI56Olb(t$i^^#0, LT— * 
<7)B#r^fi*(iI^vMittTDi:il5£rtfS:*Tu) L.Gmiiil5£rS^tm»lc{i 
. If- 7 r^PiNiOT76' A- K f > A - /'^'A:RNGDi'^AA^lJglj L . t:i±A'A) tLlt'GI^j® 

tfiJ^A^o”0”}f A»ld(t A- KA > -/'^'ASNgd^'A 

± (7) L T V ^ ^ IC ( t , H t:i T O ta M H ^ ” 0” {I L T ]15£ A n -7 r 

1 7U^ttlAA^o 
[0 0 5 9] 

ISI AO A:§fe^g|5104(t3lM An 7 r A A t 0 A— FA > 9 — ^^^i^^\X±coM 
5£B#rBlS(55t^IsmA-<5: LTf^tbL. I^ISIgl55tt3)A. F AgE^A > AAcOBfralvSlF^ 
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mmm tw\-<Dmm ^ti^o 

H3 8-H4 0 li.NGD=200^j->-7‘;^T'D/U7:)''^tL'e'tL0clB, ldB,3dB<7)lf'^{zio{t 

Ln^^oAum 1 1 b (imm»yojrm-eab^oD/u=ociB4' t^m 

L V . mmtmi 

[0 0 6 0 ] 

-thmi imm<^m2co‘§:m^m(Dmj^m-^'o 

z.nh J: ^ iz-e^^o M^(£\2y"9 >^r-f 

tfz. ICIMi: 

h F^y§i^izm^. ISimt)('Z>t i9D/U)U^Di;Tlg)Sfi9 
iz^^zt 

[0 0 6 1 I 
(M) ^12^M1^!] 

i^:x±(Dmi- m 1 i^Ji^iJ a isi lx r 0 ^ l . Misi w y ; ^ $isit <b 

0 ,ISIlxyj ^|§^co/^- K^/ 

^ -2) o 

^12^»iJ-e(i,[H42H^i- J: ^ hM y ^ 

m&('^ ^ C<7) ^2jl^vS) 115$ L T V ^ ;z> / ^y ^ -e-grii 
(a) X ^ tc0tc®§}^;i^o't'4y Z;"— F 'f > — '^''/l^NGiRBPali^ 

±<Dmmu^i=ii T max- ngi) (iisi ^ . >1 

iJUULxmmin^i^^ir^o z<dx^ iz-ttux. isii^y; 

(i 4 ' < ^‘ > i > 11 ® Bf § < 4 ' ^ (i i :"# ^ o L /)' L ^ :^"— K 4 ’ > r?' 

— y4;UNGl^PHli'^±</>115iv^^?^^i - ^ Z t li#/:'^)-i>o 
[0 0 6 2] 

<!: >r/>'C\(a)U^i-J: ^ l^Otcg 
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0 izTTsirx n 

iU43<i ^ o , m22<Dm6MMM 1 1^— ^ 1555 * t ~ a 1 ^ 

^ # L T w ^ ^ o mmmM 

^ mn-t ^ t#i5c 102 - 105, 109-110^ '^'IJ L . #;b o T ^ IS 1 1 /: * 

Xh^o 

[U44(i:r^lf^^ff^^70i(7)^i^i^lM'e^) 0 ^-t ^ 911 

2^m^x\^^ho^\y9 h«-^i§;^gi57ii(i./7'- K4' > 9 - 

^ ^N r max ^ 

n(i\ FFT>/4' > K'/605fe5l(Nrmax-NGl)<^F«^>^"^ hiE^ 

^Ihtl't^o -\i\y9 9 7l2li^\y9 h <f-^SSL75"'^N4' (N r ma 
X -ngi) PbT’o” ^ iiif^ L T m/7 L . ^ m /: -r ^ o 

rSB^i^gr>7oi'eisiMrBi^^tc$tL/;$jfM-^(isi/? -7 ]'in^)i±. fft2ok^ 

^ X ;F|ift^202. '> > m';i^5I^plja$l5310. IFFTgTO-e^a $ 1^ -7° 

•; /7^^t|5204J: 0m7CV7°'J i7 ^f§^i-^oSn#M5{i^l7C^7°0 
-^<77151^^ (ISI/7 7 OfP/J'-e^ J:w^) AL>W^.FFT106./^7/' 

7FMm§l5108{iFFT^!!L31. ^ ^ ^ML xmmirn^ tfcl/7 i" ^ o 

[0 0 6 3] 

Hl45li«:^«^gP70lc7)^ 2 0 . 7 4 $ > 9in^^^U721 1 

H^gr>722t^#t|5723^1li.TV^^o^4' < > 7'jf ^||^gP721(i. ^"- hM 
- ^ '^■^FNciK^ mx±.(Dmm$.i)^^^'r h l . ^ m^iz amizmMr&co 

S5i0#PBl^Nrmax<!^'^=^«^'' FFT74' > K70/feM(N r n,ax-NGl)<^Fs1^ ^^4' 
Jl^t’^'^9^ <y 9lW-^^Hit)i-^ o mmm§i^m22li 9 -f < > ^ 

^ mCNrmax 

-NGi)^7)^rBl(7)rBliil.O^ ^^v^{i,H4 7lZ7ji-rJ:d 

f&M^M^7oixmmm^mn^tifc^mis-^u. fft2oi,/^-^' TWFMft§is202. 
V > m/ViMfiJ^^310. IFFT^203-e^3S ^ tiJMmm-^m^ VX')ij ^lS;g|5204 ct 
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i- ^ m-^cr>ism^izi$x L . nfi:.FFT106, ^ ^ ^ -r 

75' <?> ai tl i- ^ ^ Jf Ai- ^ ASP702 ^ ISlt . Aft-^ urn 

^310(i, 0 5 -y ^ (025) . v > (032) 4' t^^'S 

[0 0 6 4] 

i^:i±(Ommmr'(i. H5£r^^nocol#'^iCou^-C:^f&0^*|ji0^L7(:75^ 

^ >1 <h nmmV'$)^ o - 601#-^. 

Tisi, 

QmMm<7)m^mt)m¥jzKizmmi-^ ^ t-vmMM^m-mi-^o 
®mmm<^mi:m]iimBmmizKiz$imi-^ z t-<7'mnM^m-mir^o 

d)Afa(i).(2)o2o(7)/N»-y (Mti. )i5£#rB^) ^^mLfzmn. /zt^ 
imn^M<omin iz k u$ij m-r^zt ^ iijM-t- ^ o 

[0 0 6 5] 

• mi 

(mil) i¥¥i^MLx%hn^m^^zii'- >9~y^)v^HmLx 
j ^ E (ofdm) 

gHiSV^T. 

'> > # uffijpi" :bif— }^' 4 > ^ ^ ^ T— ^ '> > 7 }^' ;i/ -5> 

EM > ^ -/s'7^:RJ: OA^ < 

i^'xrjfjS -^ <!: t (Z>mm^i$M-t ^ztizx^ -r- ^ v > ^A;k;o A- K 
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